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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a balloon transformer which has a 
balanced signal- unbalanced signal conversion function and also has a signal 
multiplexing or demultiplexing function. 

SOLUTION: This balloon transformer 20 is provided with two unbalanced 



transmission lines 15 and 16 and one balanced transmission line 17, that is 
provided between them. The lines 15 and 16 have respectively line parts L1 1 and 
L12 and line parts L15 and L1 6 which are connected serially. The line 17 has a 
pair of line parts L13 and L14. The parts L11 and L12 respectively have electric 
length that corresponds to quarter-wavelength of an application center frequency 
of an unbalanced signal S2, which is inputted and outputted to/from an 
unbalanced signal terminal 12. The electric length of the parts L13 and L14 
compares the parts L1 1 and L12 with the parts L15 and L16 and adjusts the 
longer electric length. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The balloon transformer characterized by having the 1st unbalance 
transmission line, the 2nd unbalance transmission line, and one balanced 
transmission line that carries out an electromagnetic coupling to said 1st 
unbalance transmission line and the 2nd unbalance transmission line, 
respectively. 

[Claim 2] The 1st stripline which constitutes the 1st unbalance transmission line, 
and the 2nd stripline which constitutes the 2nd unbalance transmission line, The 
3rd and 4th striplines which constitute one balanced transmission line which 
carries out an electromagnetic coupling to said 1st unbalance transmission line 
and the 2nd unbalance transmission line, respectively, The balloon transformer 
characterized by having had two or more dielectric layers, having accumulated 
said the 1st, 2nd, 3rd, and 4th striplines and said dielectric layers, and 
constituting a layered product. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a balloon transformer and the 
balloon transformer especially used as balanced - unbalance signal converter 
thru/or phase transducers, etc. of IC for radiocommunication devices, such as a 
cellular phone and a land mobile radiotelephone. 
[0002] 

[Description of the Prior Art] A balloon transformer is for changing the balanced 
signal of a balanced transmission line (balance transmission line), and the 
unbalance signal of the unbalance transmission line (imbalance transmission 
line) mutually, and a balloon is the abbreviated name of balance-imbalance. A 
balanced transmission line has two signal lines which make a pair, and what a 
signal (balanced signal) spreads as the potential difference between two signal 
lines is said. In a balanced transmission line, since an outpatient department 
noise influences equally to two signal lines, an outpatient department noise is 
offset and there is an advantage of being hard to be influenced of an outpatient 
department noise. Moreover, since the circuit inside an analog IC consists of 
differential amplifier, it is a balance mold with which the input/output terminal for 
the signals of an analog IC also inputs or outputs a signal as the potential 
difference between two terminals in many cases. On the other hand, that to 
which a signal (unbalance signal) spreads the unbalance transmission line as 



potential of one signal line to ground potential (zero potential) is said. For 
example, a coaxial track and the micro slip line on a substrate are equivalent to 
this. 

[0003] Conventionally, the balloon transformer of the structure which carried out 
the bifilar wound of the coil to magnetic-substance cores, such as a ferrite, was 
used as a balanced - unbalance transducer of the transmission line in a RF 
circuit. However, in the high frequency band for example, more than a UHF band, 
the balloon transformer of this structure had large conversion loss, and there was 
a limitation also in a miniaturization. 

[0004] To such a frequency band, the balloon transformer of circuitry as shown in 
drawing 4 , and so-called MACHANDOBARUNTORANSU 10 were used. This 
balloon transformer 10 is equipped with the one unbalance transmission line 5 
and one balanced transmission line 6. The unbalance transmission line 5 has the 
line sections L1 and L2 connected to the serial. The end of the unbalance 
transmission line 5 is connected to the unbalance signal terminal 1, and the other 
end is opened. The balanced transmission-line line 6 has the line sections L3 
and L4 of a couple. The one edge each is connected to a gland, and, as for the 
line sections L3 and L4, each of that other end is connected to balanced signal 
terminal 2a and 2b. The line sections L1-L4 have the electric length which is 
equivalent to quarter-wave length, respectively, the line sections L1 and L3 carry 
out an electromagnetic coupling, and the line sections L2 and L4 are carrying out 
the electromagnetic coupling. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the conventional balloon 
transformer 10 has neither the spectral separation function which separates one 
balanced signal spectrally and is transmitted as two unbalance signals, nor the 
multiplexing function to multiplex and to transmit two unbalance signals as one 
balanced signal, although one unbalance signal and one balanced signal are 
mutually changed into an unbalance-balance. On the other hand, as shown in 
drawing 5 , after multiplexing the unbalance signal with which two frequencies 



outputted from two voltage controlled oscillators (VCO) 73a and 73b, respectively 
differ in an adder circuit 74 and changing the output into one balanced signal by 
the transformer 75, the circuit which multiplexs and changes into one balanced 
signal two unbalance signals of mixing with the output of amplifier 77 in a mixer 
circuit 76 is demanded. 

[0006] Then, the object of this invention is to offer a balloon transformer with 
multiplexing or the spectral separation function of a signal with a balanced signal- 
unbalance signal transformation function. 
[0007] 

[Means for Solving the Problem] In order to attain said object, the balloon 
transformer concerning this invention is characterized by having the 1st 
unbalance transmission line, the 2nd unbalance transmission line, and one 
balanced transmission line that carries out an electromagnetic coupling to said 
1st unbalance transmission line and the 2nd unbalance transmission line, 
respectively. For example, the 1st stripline from which a laminating type balloon 
transformer constitutes the 1st unbalance transmission line, The 2nd stripline 
which constitutes the 2nd unbalance transmission line, and the 3rd and 4th 
striplines which constitute one balanced transmission line which carries out an 
electromagnetic coupling to said 1st unbalance transmission line and the 2nd 
unbalance transmission line, respectively, It has two or more dielectric layers, 
said the 1st, 2nd, 3rd, and 4th striplines and said dielectric layers are 
accumulated, and the layered product is constituted. 
[0008] 

[Function] The 1st unbalance transmission line and the 2nd unbalance 
transmission ****** are carrying out the electromagnetic coupling to the balanced 
transmission line, respectively, and the unbalance signal inputted into the 1st 
unbalance transmission line and the 2nd unbalance transmission line, 
respectively is changed and outputted to a balanced signal by it while being 
multiplexed by the above configuration in a balanced transmission line. On the 
contrary, the balanced signal inputted into the balanced transmission line is 



changed and outputted to an unbalance signal while being separated spectrally 
in the 1st unbalance transmission line and the 2nd unbalance transmission line. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the balloon 
transformer concerning this invention is explained with reference to an attached 
drawing. 

[0010] The circuitry of 1 operation gestalt of the balloon transformer concerning 
this invention is shown in drawing 1 . This balloon transformer 20 is equipped 
with the two unbalance transmission lines 15 and 16 and one balanced 
transmission line 17. The end of the unbalance transmission line 15 is connected 
to the unbalance signal terminal 1 1 , and the other end is released. The end of 
the unbalance transmission line 16 is connected to the unbalance signal terminal 
12, and the other end is released. These unbalance transmission lines 15 and 16 
have the line sections L1 1 and L12 and the line sections L15 and L16 which were 
connected to the serial, respectively. The balanced transmission line 17 is 
arranged among the unbalance transmission lines 15 and 16. The balanced 
transmission line 17 has the line sections L13 and L14 of a couple. The one edge 
each is connected to a gland, and, as for the line sections L13 and L14, each of 
that other end is connected to the balanced signal terminals 13a and 13b. 
[001 1] The line sections L1 1 and L12 have the electric merit equivalent to the 
quarter-wave length of the application center frequency of the unbalance signal 

51 outputted and inputted by the unbalance signal terminal 11, respectively. 
Similarly, the line sections L15 and L16 have the electric merit equivalent to the 
quarter-wave length of the application center frequency of the unbalance signal 

52 outputted and inputted by the unbalance signal terminal 12, respectively. On 
the other hand, the electric merit of the line sections L13 and L14 compares the 
line sections L1 1 and L12 with the line sections L15 and L16, and has doubled 
with the electric merit of the longer one. 

[0012] If the unbalance signal S1 and the unbalance signal S2 are inputted into 
the unbalance signal terminals 11 and 12, respectively, these unbalance signals 



S1 and S2 spread the unbalance transmission lines 15 and 16, and the balloon 
transformer 20 will be changed into the balanced signal S3 while being 
multiplexed in a balanced transmission line 17. This balanced signal S3 is 
outputted from between the balanced signal terminals 13a and 13b. On the 
contrary, if the balanced signal S3 is inputted into the balanced signal terminals 
13a and 13b, the balanced signal S3 will spread a balanced transmission line 17, 
and will be separated spectrally into the unbalance signal S1 and the unbalance 
signal S2 in the unbalance transmission lines 15 and 16. These unbalance 
signals S1 and S2 are outputted from the unbalance signal terminal 1 1 and the 
unbalance signal terminal 12, respectively. Thus, if the balloon transformer 20 is 
used, two unbalance signals can be multiplexed to one balanced signal, and one 
balanced signal can be separated spectrally into reverse at two unbalance 
signals. 

[0013] The decomposition perspective view of an example of the laminating mold 
balloon transformer 20 which has circuitry of drawing 1 is shown in drawing 2 . 
As shown in drawing 2 , the laminating mold balloon transformer 20 The 
dielectric sheet 21 which formed the stripline 150 which constitutes the 
unbalance transmission line 15 of drawing 1 in the front face, The dielectric sheet 
26 which formed the stripline 160 which constitutes the unbalance transmission 
line 16 of drawing 1 in the front face, The dielectric sheet 24 which formed the 
stripline 170,171 which constitutes the balanced transmission line 17 of drawing 
1 in the front face, It consists of dielectric sheets 22, 25, and 27 which formed the 
cash-drawer electrodes 31, 37, 38, and 35, respectively, a dielectric sheet 23 
which formed the grand electrodes 33 and 36 in the front face, respectively, and 
28 grades. Resin or ceramic dielectrics, such as epoxy, etc. are used as an 
ingredient of the dielectric sheets 21-28. 

[0014] The stripline 150,160 has the line sections L1 1 and L12 and the line 
sections L15 and L1 6 which were connected to the serial, respectively. The line 
sections L11 and L12 are carrying out the spiral configuration, and have the die 
length equivalent to the quarter-wave length of the unbalance signal S1 which 



spreads a stripline 150. Similarly, the line sections L15 and L16 are carrying out 
the spiral configuration, and have the die length equivalent to the quarter-wave 
length of the unbalance signal S2 which spreads a stripline 160. 
[0015] The stripline 170,171 has the line sections L13 and L14, respectively. 
These line sections L13 and L14 are carrying out the respectively spiral 
configuration, and that die length compares the line sections L11 and L12 with 
the line sections L15 and L16, and is doubled with the die length of the longer 
one. With this operation gestalt, since it is designed so that the die length of the 
line sections L11 and L12 may become longer than the line sections L15 and L16, 
the die length of the line sections L13 and L14 is set as die length equal to the 
line sections L11 and L12. One [ each ] edges 170a and 171a of a stripline 
170,171 are exposed to a location center-section left-leaning [ of the side by the 
side of the back of a sheet 24 ], and conservative. 

[0016] The line sections L12 and L14 are formed in the line section L1 1 and L13 
list so that it may counter on both sides of a sheet 21 , respectively. Therefore, 
the electromagnetic coupling of the line sections L12 and L14 is carried out to the 
line section L11 and L13 list, respectively. Similarly, the line sections L14 and 
L16 are formed in the line section L13 and L15 list so that it may counter on both 
sides of sheets 24 and 25, respectively. Therefore, the electromagnetic coupling 
of the line sections L14 and L16 is carried out to the line section L13 and L15 list, 
respectively. 

[0017] One edge 31a exposes the cash-drawer electrode 31 to the location of the 
center-section left of the side of the near side of a sheet 22, and other end 31 b is 
electrically connected to end 150a by the side of the line section L1 1 of a stripline 
150 through beer hall 32a prepared in the sheet 22. One edge 37a exposes the 
cash-drawer electrode 37 to the left-hand side of the side of the near side of a 
sheet 25, and other end 37b is electrically connected to other end 170b of a 
stripline 170 through beer hall 32b prepared in the sheet 24. One edge 38a 
exposes the cash-drawer electrode 38 to the right-hand side of the side of the 
near side of a sheet 25, and other end 38b is electrically connected to other end 



171b of a stripline 171 through beer hall 32c prepared in the sheet 24. One edge 
35a exposes the cash-drawer electrode 35 to the location of center-section 
rightist inclinations of the side of the near side of a sheet 27, and other end 35b is 
electrically connected to end 160a by the side of the line section L15 of a stripline 
160 through beer hall 32d prepared in the sheet 26. The line section L12 of a 
stripline 150,160 and the other ends 150b and 160b by the side of L16 are 
opened. 

[0018] The grand electrode 33 was formed all over the abbreviation for the top 
face of a sheet 23, it exposed the cash-drawer sections 33a and 33b to the 
neighboring left-hand side and the right-hand side of a near side, respectively, 
and the cash-drawer sections 33c and 33d have exposed it to the neighboring 
left-hand side and the right-hand side by the side of the back, respectively. The 
grand electrode 36 was formed all over the abbreviation for the top face of a 
sheet 28, it exposed the cash-drawer sections 36a and 36b to the neighboring 
left-hand side and the right-hand side of a near side, respectively, and the cash- 
drawer sections 36c and 36d have exposed it to the neighboring left-hand side 
and the right-hand side by the side of the back, respectively. As for these grand 
electrodes 33 and 36, it is desirable to be arranged in consideration of the 
property of the balloon transformer 20 in the location which only a predetermined 
distance separated from the stripline 150,160,170,171. The cash-drawer 
electrodes 31, 35, 37, and 38, a stripline 150,160,170,171, and the grand 
electrodes 33 and 36 are formed by approaches, such as the sputtering method, 
vacuum deposition, and print processes, and consist of ingredients, such as Ag- 
Pd, and Ag, Pd, Cu. 

[0019] Each sheets 21-28 are accumulated, and by being calcinated in one, as 
shown in drawing 3 , let them be layered products 39. The unbalance signal 
terminals 1 1 and 12 and the grand terminals G1 and G2 are formed in the side 
face of the near side of a layered product 39, and the balanced signal terminals 
13a and 13b and grand terminal G3, and G4 are formed in the side face by the 
side of the back. Terminals 1 1-1 3b, and G1-G4 are formed by approaches, such 



as the sputtering method, vacuum deposition, and the applying method, and they 
consist of ingredients, such as Ag-Pd, Ag, Pd and Cu, and Cu alloy. 
[0020] The unbalance signal terminal 1 1 is electrically connected to edge 31a of 
the cash-drawer electrode 31. The unbalance signal terminal 12 is electrically 
connected to edge 35a of the cash-drawer electrode 35. The grand terminal G1 
is electrically connected to the edges 33a and 36a of edge 37a of the cash- 
drawer electrode 37, and the grand electrodes 33 and 36. The grand terminal G2 
is electrically connected to the edges 33b and 36b of edge 38a of the cash- 
drawer electrode 38, and the grand electrodes 33 and 36. The balanced signal 
terminals 13a and 13b are electrically connected to the edges 170a and 171a of 
a stripline 170,171, respectively, and grand terminal G3 and G4 are electrically 
connected to the edges 33c, 36c, 33d, and 36d of the grand electrodes 33 and 
36, respectively. 

[0021] When adjusting the electrical characteristics of the balloon transformer 20, 
the electromagnetic coupling between the line sections L1 1 and L13, the 
electromagnetic coupling between the line sections L12 and L14, the 
electromagnetic coupling between the line sections L13 and L15, and the 
electromagnetic coupling between the line sections L14 and L16 can be adjusted 
by changing the thickness of the dielectric sheets 21 and 25, and the line width of 
face of a stripline 150,160,170,171. 

[0022] in addition, the balloon transformer concerning this invention is not limited 
to the above operation gestalt, within the limits of the summary, can be boiled 
variously and can be changed. For example, the configuration of the stripline 
which constitutes a balance and the unbalance transmission line is arbitrary, and 
is spiral, and also it may have the shape of a meandering configuration or linear 
etc. Moreover, it is not necessary to necessarily set the line section as the 
electric length of quarter-wave length. 

[0023] moreover, said operation gestalt - an individual -- although the case of a 
product was made into the example and explained, the mother substrate which 
equipped the case at the time of mass production with two or more balloon 



transformers of a part is manufactured, and it starts in desired size, and 
considers as a product. Furthermore, although said operation gestalt is 
calcinated in one after it accumulates the dielectric sheet with which the 
conductor was formed, it is not necessarily limited to this. A sheet may use what 
was calcinated beforehand. Moreover, a balloon transformer may be 
manufactured by the process explained below. After applying paste-like dielectric 
materials with means, such as printing, and forming a dielectric layer, a paste-like 
conductor ingredient is applied to the front face of the dielectric layer, and the 
conductor of arbitration is formed in it. Next, paste-like dielectric materials are 
applied from said conductor. In this way, the balloon transformer which has a 
laminated structure is obtained by giving two coats in order. 
[0024] 

[Effect of the Invention] According to this invention, if the 1st unbalance signal 
and the 2nd unbalance signal are inputted, these 1st unbalance signal and the 
2nd unbalance signal will be changed and outputted to a balanced signal while 
being multiplexed, and if a balanced signal is inputted into reverse, it will be 
separated spectrally into the 1st unbalance signal and the 2nd unbalance signal, 
and will be outputted to it, so that clearly from the above explanation. Therefore, 
in addition to mutual conversion of balanced - unbalance of the signal transmitted, 
multiplexing and spectral separation can be performed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The representative circuit schematic showing 1 operation gestalt of 
the balloon transformer concerning this invention. 

[Drawing 2] The decomposition perspective view of a laminating mold balloon 
transformer which has circuitry of drawing 1 . 

[Drawing 3] The appearance perspective view of the laminating mold balloon 
transformer shown in drawing 2 . 

[Drawing 4] The representative circuit schematic of the conventional balloon 
transformer. 

[Drawing 5] The electrical diagram which multiplexs and changes two unbalance 

signals into one balanced signal. 

[Description of Notations] 

15 16 - Unbalance transmission line 

17 - Balanced transmission line 

20 - Balloon transformer 

21-28 - Dielectric sheet 

39 - Layered product 

150,160,170,171 - Stripline 

L11-L14 Line section 
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[0 0 1 1] 1 lRtfL 1 214, 

f 1 HcAaJ*^n-5^F¥liM^S l©^ffl 
091/4 Kft»CffiST-5«^fiSr-5-tl-etl# UTt»*. 
HttlC. ^SS8BL 1 5RtfL 1 614, ^TaHi^tt? 1 

fCjtfL, SISSSSL 1 3&tfL 1 4«)tlfili. SlSSg&L 
11, L 1 2 t&SSS&L 1 5, L16*Jt«bTfit>* 

[0012] AJI/> h *7 >X 2 0 (4, ^¥««^Sb^ 1 

i.i2 c^n-en* 3 ?*©*! s i Rif^wm^ s 2 
tfxtiznzt. z.nz^mixms 1 t s 2 

&£lftft 15, 16 U ¥^eiM^SS 1 7 KT£ 

3 1 3 a, 13bWeitiA$n 
*. »C» ¥M«IT1 3 a, 1 3 bfc¥«ffi^S 3 
j^A* 2*1-5 1, sp«fl#S 3tt¥*e3fe»Bl 7 £fc 

six, ^w-m^mmm 15, 1 6 K-c*¥«flM»s 1 t 

^¥®ft^S 2 tlCttigtStl-S,, ^©TflMSl, 

s 2 t4^-tx-?tx^ 5 P«m^^ 1 1 RtPWMWJtr 

[ 0 0 1 3 ] 0 1 <DIiI8S«lJ«S:*T5«liS!A*;U> h 7 

>x 2 o ©-^©Tj-flmsssrB 2 tc^-r. m 2 tc^-r 

J;5tc, «SS!A';i/> h7>X 2 0t4, BlCD^Wfe 
il^ifS 1 5 Zmfc-tZX h 'J >y 7?-f > 1 5 0 fcSMK 
KltfcK«#->— h 2 1 1, mi <D^¥-mfcM&& 1 6 
£#ifirr-57> h 'J yZfy^f > 1 6 0 SrSffitC^ttit^m 
#:->- b 2 6 t. 01 ©¥«e>*^S& 1 7 £«f£-r-5X 
h'J7^7-f>170, 1 7 1 £gffilC^:tt*:^tt#-> 
— b24t, ^\HiVnM3 1, 3 7, 3 8, 3 5£-€-tl 

-en&:ttJts&m#->— 1-22, 25, 2 7 t. ^7 > k 
ti3 3, 3 6 t-tn^en*ffi»c:»ttfc««ff h 2 



3) 1 1 -2 1 4 9 4 3 

4 

3, 2 8iTiSSnT^4. «*#:->— h2 1~2 8 
©ttfcftLTte, X^+^#©»)Jg*SI/^4-fc75y^ 

[0014] x h 0 y y^-r > 1 5 0 . 1 6 0 f4, 
^n*5i»c««*nfc*»*L 1 1, l 1 2&tf»e» 

L15, L16^WLTW. •RVL11, L12f4 
ft#tt©KM*& UT*5 0 . X h 'J y Zf?-f > 1 5 0 

m-r^TW-mm^s i©i/4gtfi»cffi^T-5S$«r# 

LTl>«. mmiZ. ^SSSBL 15, LI 6t4ili##©^ 
10 tt*lT*0, ^hUs»^5'f>16 0*fiW4W 
iff^S 2©l/4«ftC*St5ftS**l/W4. 
[0015] ^h'J'y^OnO, 171 li-tn* 

rows»Li3. Lustbm. cw^ssscl i 

3, L 1 4tt-tn-?tl»*«O»«*UT*0. -tOfi 
SttftBtfLll. L 1 2 tl^SSnSL 1 5 , L164tfc 

14, ^SS95L 1 1, L 1 2©&J*aH&S&3&L 15, LI 
6 ±9fi<&-5«k5£^»S*rO>5©-C. $SS8&L 1 
3, L14<D*S»WWL11, L12t*U»fiS 
20 fcRSSntl»«. XhUy^M^nO, 17 1© 
^•tl-e'tl©— ;£©*SgB 17 0a, 1 7 1 a 14, h 2 
4 ©*«.©ia©**«2E* 0 0 ©ftgCSffl L 

[0 0 16] i&SSS&L lltLl 3 Mtf fc|&B&f$L 1 2 
tL 1 414, ^*ve*l->-b2 l«^~CMMf -5«fc3 
C»)«SnTl^. ftoT, HIS§g&L 1 1 tL 1 3&tf 

KIHMBL 1 2 tL 1 4 tt-tn*n««*s£-r *. 

{C, «ji8&gKL 1 3 <hL 1 5*tfK:*M»«L 1 4 tL 1 6 
(4. ftlftly- h 2 4 , 2 5 *^T»|6lT«»4;5t: 
30 *«S*ITV»*. lot, ^SSpEL 1 3 tL 1 5ttfl: 

^ssbpl i 4 tL i 6 tt^-n^n«m^-&f *. 

[0 0 17] ?iaiLm®3 114. — *©^SS3 1 a*t-> 

— h 2 2©^mHffl©a©^*aB£^t)©ftefcgaiL. 

fififfl^ 3 1b ttv'— h 2 2 tzmV1t\f 7*—* 3 2 a & 
tf-LTX h'J y-Jy-i > 1 5 0©8IS§S&L 1 1#J©— 

1 5 o attaftcsaiani. 5iaab«ffi3 7(4, - 

^©^g|5 3 7a h 2 5 ©^H9flJ©33©£#JtC@ai 

L, ffi«ffi3 7 b«y-h2 4tC^tfcbfT*-;U3 2 
b^LT^ h'J vrfy^ >1 7 0©ffiSSPl 7 0 b(C 
40 mSMlcSM^n^. 3ltBLlI@3 8(4, -^©SSgB3 
8 a^->— h 2 5 ©^mrfi!l©ja©*W-SaiL, ffi^SC 
3 8b 14>>- h 2 4 \zmifc 32c Sr^LT 
7. h'J yzfy-f > 1 7 1 ©f&SSSB 1 7 1 blc®»W»c« 
^^tl-5o 5ltBL«ffi3 5f4-*©««3 5 a**->-h 

2 7©#^<M©ffl©4 I 5fe^£«9©{£e(C®tt5L, fi&s^ 
3 5 b(4->-h2 6 \zWLWt\d7i^-)VZ 2 dSr^L 

T7 h U 7^7^f > 1 6 0©^SSSBL 1 5ffl3©— 1 6 

0 a Xh'J7 > 1 5 0 , 

1 6 0©^SSSBL 1 2, L16l©Ml5 0b, 16 
50 0 b SnT^ 3. 



(4) 
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[0 0 18] ^5>K^ffi3 3tev-h2 3»±B©I8 
^ffitc^ttbn, ^©§lliJbgB3 3 a, 3 3 bte^*V? 

c . 3 3d tt^n^n^ffldwjawfcfflOR^fflitcgai l 

^7 > Ktffi 3 6 h 2 8 ffllfflOBtl 

KKtt'Stu ^W3IHSL8C3 6 a, 3 6 bte^tl^n^ 
Bufi>J©ia©£{Bim^fi>JlcStBb. §lftL8B3 6c, 3 

-5. ^nb©y7>KtI3 3, 3 6«AMU>b^>* 
2 0©!HM#1LT 1 XMJ7^7-f>15 0, 16 10 

o, 17 0, i 7 ifr<E>wij£<o>feMfz:rtffintz&w.iz& 
«sn*jit*»asb^. ?iajL@^3 1, 35, 3 

7. 3 8, XhU-y^^-f >1 5 0, 1 6 0, 1 7 0, 
1 7 1R^7> KfS3 3, 3 6 it. 7>/*y? , )>if 

mmm. wmmm^mz^D^^n. a s -p 

d, Ag, Pd, CuffflffM^M. 
[0019] h 2 1 ~2 8(iat*fife^tl. — W 

gt^ns. mm#3 9<n^wiM<Dmffiiz\ttw-mmn 

^11, 12S^7>hWGl, G2*tJgfi££ 20 
11. HfliJ©fl!l®JCtt¥«fi#^ 1 3 a, 13 bRtfy 
7>KSfG3, G4^M2ntl^. Sf 1 1~1 
3b, Gl~G4(i7>/1-V^U>yte. ^ffi 
«©^{Cj;oT^^n> Ag-Pd, Ag, Pd, 
Cu, Cu^ffflWWb&S. 

[0020] ^mmmft? 1 1 vmm 3 1 ©sa 
g&3 1 aizmfs-mzmmzn. 1 2«§i 

tBL«S3 5©3ggB3 5 alcm^Wl'S^Stl, 
KSJHf-G ltt5imL-««3 7©«l«3 7 a&tf£f7>F 

3 3, 3 6 (Dv&U 33a, 36a tcm*WfC^gt$ 30 
*U i^>b*Ss^G2te3iajbS<&3 8CD^gt3 8 aR 
Uif : 7>VmM3 3, 3 6©3i§g&3 3 b, 3 6blC®M 

»«*sn. fwtsf i 3 a, 13 bti-tn-en 

XHJ'y7"7-f >1 7 0, 17 1OSg!17 0a, 17 
1 atC«aWC*l*Sn. ^7>F*FPG3, G4(« 
n-?ny7>HSS3 3, 3 6©^g|53 3c, 3 6c. 
3 3 d, 3 6dC«aWlC»«SnT^*. 
[0 0 2 1] A»h7>X2 0<D«^M#ft2rP^-r 
h 2 1 , 2 5 «J1#--£>X h U V 
-f>15 0, 160, 170, 1 7 1©^ >ifB£^*- 40 
Sotted; 9, i&SSBEL 1 1 tL 1 3 0lH<0*ttlg£. 
igjIS&g&L 1 2 <bL 1 4 0W©«88IS^, i&SSS&L 1 3 £ 

l 1 5 (nmonmm-ir, ^sssbl i 4 1 l i 6 ®ma>* 
m zmm-r z> z. t. &-c * * . 

[0 0 2 2] *%^^SA;i/>h7>X«Et± 
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[0 0 2 3] »E*16»IBttfl*a©»^*«K 

ursi«#jis»ri6u&a. ^ommftmottmz^- 

[0 0 2 4] 

[SBW©3»*] eUiCOWJW* 5 fc. 

«#tc»fisnTm*sns. tot. 

[0®©ffii£ftIKi|>§] 

[01] *5BWKIft'BA'Jl'>h9>^©— Utt^tB^^ 
[0 2] 01©@&*»j££^-£«S§!!A\)l/>b5>X 
[0 3] 0 2tC^bfc«BSA;U>h5>XO^S^ffi 

0. 

[04] «E3fe©A;W>h7>7.«)^Hffi@8S0. 

[05] --Dco^w-mmn^^^r—zxDW-mm^^ 
[?*#©ift9J] 

15, 1 6 -T¥ff£ag*K 

1 7 "¥«e2lfil8S 

2 0 -A*JV>h7>X 

2 1~2 8-BS*#->- h 

3 9-« 

150, 160, 170, 1 7 1-7MJy^7-f> 
L 1 1 ~L 1 



